Objective: To discuss the general outcome and conclusions of a European project (EFCOSUM); to develop a method for a European food consumption survey that delivers internationally comparable data on a set of policy relevant nutritional indicators. Design and methods: The EFCOSUM project was carried out within the framework of the European Health Monitoring Programme by 14 Member States as well as nine other European countries. Activities of the project included plenary sessions, desk research and working group activities, building on existing experience from such projects as DAFNE, EPIC, FLAIR EurofoodsEnfant project, COST Action 99 and others. All participating states took part in one or more working group activities, which were discussed, adapted and finally approved in plenary sessions. Results and conclusions: For a limited number of countries available food consumption data can be made comparable at the food intake level, but not at the nutrient level. To achieve comparability at the food intake level, a considerable amount of work still has to be done. A minimum list of dietary indicators considered to be the most relevant to be collected for the Health information exchange and monitoring system was identified. As the most suitable method to get internationally comparable new data on population means and distributions of actual intake the 24 h recall was selected, to be conducted at least twice. This also allows for the estimation of usual intake by a modelling technique that separates intra-and inter-individual intake. For a number of micronutrients the use of biomarkers is recommended. Aspects of food classification and food composition were discussed thoroughly, as well as statistical and data collection aspects. For the implementation of a pan-European survey the establishment of a European co-ordinating centre is recommended. The standardization of field work work procedures and other aspects of operationalization have been discussed in detail. It is concluded that there is broad European consensus on the most suitable method for a pan-European dietary survey for the purposes of the EU Health Monitoring Programme. It is further concluded that such a pan-European survey is feasible, if the funds are made available.
Introduction
The European Food Consumption Survey Method (EFCO-SUM) project is part of the EU Program on Health Monitoring. The purpose of the EU Program is to contribute to the establishment of a Community Health Monitoring System which makes it possible to measure health status, trends and determinants throughout the Community; to facilitate the planning, monitoring and evaluation of Community programs and actions; and to provide Member States with appropriate health information to make comparisons and support their national health policies. The prime reason for the EU Program is the development and exchange of adequate, reliable and comparable indicators of public health, and the structures needed to exchange the relevant data. It is not the intention to aim for completeness from a scientific point of view (Brussaard et al, 2002) .
Harmonization of food consumption data
The EFCOSUM project started out with the aim to assess a new method for collecting comparable food consumption data in Europe. In view of the need in the EU to have comparable data available as soon as possible, attention was also given to making existing data comparable. These data are to be included in the Health Information Exchange and Monitoring System (HIEMS) that is presently under development. At present, the only internationally comparable food consumption data come from household budget surveys (HBS) and refer to food availability at the household level in a subset of European countries (DAFNE project; Trichopoulou & Naska, 2001) . However, there is also a need to harmonize intake data at the individual level. The EPIC project (European Prospective Investigation into Cancer and Nutrition) developed methods to collect comparable individual dietary intake data, but this project is conducted only among adults, in 11 European countries.
Harmonization of available food consumption data
In the EFCOSUM project careful consideration was given to available nationwide food consumption surveys with nutrient intake data on an individual level. The EFCOSUM inventory on available food consumption surveys (Verger et al, 2002) confirmed the already prevailing idea (SCOOP Task 7.1.1, 1997) that there is a regretable lack of internationally comparable food consumption data and that this refers to all levels of food consumption measurement. Different dietary assessment methods were used to collect data at an individual level, different measurement aids to quantify portion sizes were used, not to mention differences in age groups, and differences in statistical methods among countries.
EFCOSUM decided on the use of several pragmatic guidelines which make it possible to select more comparable data in a transparent way. The consequence of following these guidelines is that about 15 countries can provide food consumption data that can be made comparable, at least at the 'raw ingredient' level.
Building on the experience gained in former European projects such as Flair Eurofoods Enfant and the Cost 99 Action (in which the DAFNE and the EPIC were also taking part), the Euro Food Groups system (EFG) was developed and this can be seen as the best compromise between all available food grouping systems. Exploration of the possible application of the EFG system revealed that this system can be used to make existing food consumption data comparable at the 'raw ingredient' level. However, to achieve this a considerable amount of work has yet to be done. As a first step it is recommended to (find funds to) carry out a small pilot study starting with making consumption data of vegetables, fruit, bread and fish comparable. The choice of these foods follows logically from the list of most relevant dietary indicators identified by EFCOSUM (Steingrímsdó ttir et al, 2002) . An important conclusion from EFCOSUM was that it is at present not possible to make existing food consumption data comparable at the nutrient level. General guidelines for the compilation of food composition databases were developed in the project Eurofoods Enfant and Cost 99 Action (Greenfield & Southgate, 1992) . This resulted in the establishment of food composition tables=databases at the national level in many European countries. However, the inventory made by Deharveng et al (1999) clearly demonstrated that food composition databases are not comparable yet. The outcome of an additional inventory among EFCOSUM participants confirms and even strengthens the conclusions of Deharveng and colleagues .
For the moment the TRANSFAIR project is, as far as we know, the only project where 14 European countries produced comparable nutrient data, in this case for fatty acids (Van Poppel et al, 1998) .
Comparable food consumption data in the future
The first step to collecting new food intake data within the framework of a European Public Health programme is to identify a (minimum) set of dietary indicators, which are relevant determinants of health. As the Health Monitoring Program is very broad, for each component of the system only a few indicators can be taken into account. Thus, a minimum list of dietary indicators was selected (Steingríms-dó ttir et al, 2002) . Building on the results of the EURODIET project (Eurodiet Core Report, 2001) , the selection of dietary indicators was based on their relevance to health, more specifically in relation to major causes of disease in the EU (CVD, cancer and osteoporosis), but also by the practicality of obtaining reliable and comparable data in European countries. The indicators selected are, in order of priority: vegetables excluding potatoes, fruit, excluding fruit juices; bread, fish and shellfish, saturated fatty acids as percentage of energy (%Energy); total fat (total lipids) as %Energy; and ethanol as g=day. The consequences of this approach are that this set of indicators is far from complete, when we take into account all scientific evidence available and in process at the moment. Furthermore, the judgement of what the most relevant indicators are may change with time, indicating that it is necessary to update the Health Monitoring System regularly.
On the other hand the broadness of the Health Monitoring Programme can be exploited by making use of modern data analysis techniques such as datafusion.
Critical evaluation of the dietary indicators chosen led to the conclusion that for some indicators food consumption measurement is not the ideal method because they are difficult to measure in the diet in a comparable way over time and between European countries (folic acid, vitamin D, iron, iodine and sodium) or they are not the most relevant with respect to diet (not calcium, but physical activity is the most relevant in relation to osteoporosis). Therefore, inclusion biomarkers of these nutrients as dietary indicators should be considered instead of dietary intake data. For the micronutrients selected here (namely vitamin D, folic acid, sodium, iron and iodine) specific and sensitive markers exist (Ovesen & Boeing, 2002) . However, in view of the extra burden (logistics, budget, ethical approval) necessary to collect such data, most countries reported that collection of biological material would substantially decrease participating rates. It was therefore recommended to collect biological material within the context of other, preferably ongoing, health surveys that are more appropriate to collect such data . Furthermore, the crosscountry validity of the use of biomarkers needs attention (Ovesen & Boeing, 2002) .
Contaminants or additives were not among the list of most relevant dietary indicators. On the one hand this indicates that they score lower in the hierarchy of relevance. On the other hand, it was judged that methods other than dietary surveys are more suitable to estimate the intake of contaminants and additives, eg food analysis and use of broad specific information based on EAN (European Article Numbering) codes, respectively. This does not exclude the possibility that the data discussed here can be used for specific food safety questions.
After identifying the most relevant dietary indicators the question was how to collect data on those indicators in a comparable way. Following the decision trees developed by EFCOSUM (Biró et al, 2002) , the most pertinent choice made was that data will have to be collected on an individual level. The major reason for this choice is that, apart from general information on food availability, as is available via the DAFNE project, information is also needed at the individual level in order to know who is at risk from the nutritional point of view. It is, however, stressed that the data from household budget surveys (HBS) are to be preferred above food balance sheets, since they can supply information on the availability of foods in subgroups of households. HBS data are particularly valuable for trend analysis. For quick trend analyses, (commercial) databanks based on EAN coded food products might be an option for the future.
On the individual level, the 24 h recall interview was selected as most suitable method to get population means and distributions. Apart from methodological reasons (eg the method is open-ended and therefore applicable in varying cultural settings), there is the advantage of already existing software to collect the data (Slimani & Valsta, 2002) and an improvement of comparability with data from the USA and Australia, also obtained by 24 h recall.
In those European countries that have already their own food surveillance system the 24 h recall method should at least be used as calibration method. In order to get more information of the within-person variation it is advisable to repeat the 24 h recall at least once. The number of repeated measurements and participants needed in dietary surveys are often a compromise between theoretical considerations (eg reliability of the index numbers calculated) and practical constraints (costs, response burden etc). Taking such considerations into account it was concluded that a minimum sample size of 2000 adults in each European country will be needed in order to identify trends in the mean intakes of the selected food and nutrients in Europe . A cost-effective way to make use of the data obtained in this way is the application of modelling techniques to estimate habitual intake from the two 24 h recalls when the whole of all sampling days covers all seasons and days of the week (Hoffmann et al, 2002) . It was considered feasible to sample from a population of older then 10 y. It was also recognized that for some population groups such as young children, institutionalized people or pregnant women, an adapted approach will be needed.
Standardization is essential for data collection, food classification and food composition tables. It is therefore recommended that for a European food consumption survey a co-ordinating centre should be established at the European level. At this moment EPIC-SOFT can be considered as the most suitable software for a uniform data collection in a pan-European survey. EPIC-SOFT was designed to obtain standardized 24 h dietary recall interviews, is already available for 11 European countries and it is anticipated that this software can relatively easily be made available to other countries. However, the application of EPIC-SOFT in a pan European survey will have considerable practical, methodological and logistic implications. Among other things (Slimani & Valsta, 2002 ) a solution will have to be found for the maintenance of EPIC-SOFT databases, and the central co-ordination of new national Epic-SOFT versions. In addition the software has to be extended to include at least two recalls. The applicability of EPIC-SOFT for the whole age range of people from 10 y and older needs to be established. Besides, the development of new EPIC-SOFT versions and the adaptation of other, already existing 24 h recall software (as discussed by Slimani & Valsta, 2002) will still cost a considerable amount of effort and funds. In view of these aspects, and considering the effort that is needed to implement all other aspects of operationalization, it is recommended to start a European food consumption survey with a pilot study . In case EPIC-SOFT cannot be used, it is recommended that at least the EPIC SOFT procedures are followed.
Concerning food classification, the EFG approach can serve as a starting point for regrouping foods within Europe also when new data are collected. It aims for comparability of foods at the 'raw edible ingredient' level.
With respect to food composition tables, there is not one European food composition database available yet. The EFCOSUM group advises making use of the work IARC has started in the EPIC context to come to one European Nutrient database.
As mentioned before, the use of datafusion techniques could be investigated as a means to further exploit the data made available to the European Health Monitoring Programme. Datafusion, in the first place, is meant to enable the linking of different databases, using key entries, which are present in all the different databases and defined in the same way. For the time being, one can consider age, gender, and socio-demographic information as possible key entries. After proper linking of these databases additional=secondary analyses can be made. This in order to give answers to questions which are not possible by simply looking to individual datasets representing only a specific part of the expected problem. By combining related health outcomes, and lifestyle indicators, present in more databases, a more complete picture of the situation can be given. Further, datafusion is also meant to identify unexpected relationships between variables included in these databases.
Datafusion is already a well known phenomenon in the field of scanning techniques, roboting, marketing research etc (eg van der Putten, 2001; Abidi & Gonzalez, 1992) . However datafusion in relation to health monitoring issues remains to be explored and implemented.
Recommendations for the future
Harmonization of existing data Following the pragmatic guidelines developed in this project (Verger et al, 2002) , existing food consumption data on adults from 15 countries can be made comparable. This should be done at the 'raw ingredient' level, according to the European Food grouping System. Because of the huge amount of work involved it is advised to start with the four food groups, which are identified as the most relevant food groups in relation to Health Monitoring: vegetables, excluding potatoes; fruits, excluding fruit juices; bread; and fish and shellfish.
Comparability between countries at the nutrient level is not yet possible. The EFCOSUM group advises waiting for the European Nutrient Database (ENDB, started by IARC, coordinator of the EPIC study) to use it as a starting point to convert food consumption data into nutrient intake data.
In the presentation of data the following parameters are recommended: mean, standard error of the mean or confidence intervals and proportion of consumers per day.
Comparable data in the future
The following list of dietary indicators has been selected as the most relevant to start with: food groups -vegetables, excluding potatoes; fruits, excluding fruit juices; bread; and fish and shellfish; nutrients -saturated fatty acids as %Energy; total fat (total lipids) as %Energy; and ethanol as g=day.
Energy will need to be determined in order to calculate %Energy from total fat and saturated fatty acids.
The 24 h recall interview was selected as the most suitable method to get population means and distributions. The 24 h recall should be repeated at least once, and should not be conducted on consecutive days. Furthermore, data collection should be distributed over 1 y, to adjust for seasonal variation. Quantification of portion sizes should be conducted by using a picture book, including country-specific dishes, with additional household and other relevant measurements.
Additional questions should be added for foods that are infrequently consumed in order to estimate the proportion of non-users.
Sampling frame. With respect to sampling frames, population registers should be considered as the first choice. Alternative sampling frames are census data and electoral rolls (the latter cannot be used for adolescents and children). After the target population has been defined and decisions have been made regarding exclusion and single-vs multistage sampling, the actual sample can be established.
Sampling size. A minimum sample size of 2000 adults in each European country is needed to identify trends in the average intake of foods and nutrients, with a desired precision of 5%.
Presentation of data. In the presentation of data parameters of interest are mean, median, quartiles, P5 and P95.
Age range. It has been agreed that, for the purpose of nutritional monitoring programmes, children younger than 10 y require a different approach and that for nutritional monitoring concentrating in the first place on the age group of 11 y and older with no upper age limit is recommended. According to the categorization of the European Commission, this group should be split up into age groups of 11 -14, 15 -17 and 18 þ y.
Recruitment. It is concluded that recruitment procedures cannot be standardized across countries. However, it is advised to start at least with an invitation letter followed by personal contact, either by a visit at home or by telephone call. For comparison of responders with the non-responders it is recommended to get a number of socio-demographic data from the non-responding individual.
Fieldwork. Fieldwork should be carried out in the best possible standardized way, bearing in mind the following issues: training of personnel; defining the level of standardization of 24 h recall; decision on type of picture book for quantification of portion sizes; and quality control. It is recommended that a co-ordinating centre at European level should be established.
EPIC-SOFT.
After adaptation to the more general purposes of Health Monitoring EPIC-SOFT is expected to give the highest guarantee for standardization between countries. If EPIC-SOFT cannot be used, at least the rules for standardization and data control incorporated in EPIC-SOFT should be used. Other software for interactive datacollection should be checked as to whether it is in agreement with the main rules as used in EPIC-SOFT.
Food classification. It is advised to use the EFG system as a minimum level of comparability in reporting at the food level. However if EPIC-SOFT is the choice then some parts of the output needs to be adapted to the more general EFCO-SUM approach.
Food composition database. The establishment of the European Nutrient Database (ENDB) is a 'conditio sine qua non' for conversion of foods to nutrients.
The usual intake distribution should be estimated based from at least two 24 h recalls by separating intra-and interindividual variation. To this end the method described by Nusser et al (1996) should be used, which allows for heterogeneous intra-individual variation.
Biomarkers. Biomarkers should be considered for the following micronutrients: folate; vitamin D; iron; iodine; and sodium. However, before deciding to include biological markers of dietary intake, one should be aware of the ethical, safety, analytical and practical consequences. In view of the consequences for the operationalization, biomarkers should preferably be collected as part of other ongoing studies where biological material is collected.
Datafusion should be investigated as a means to combine different datasets.
Overall conclusions
The findings of EFCOSUM emphasize the need for co-ordinating nutritional surveillance activities within the European Union. The project revealed again that the diversity of approaches to assessing dietary intake on an individual level is huge. As a consequence, available data sets on dietary intake at the country level are not directly comparable. As a first step to harmonization, existing data of 15 countries can be made comparable on the level of food groups and can be anticipated to be sufficiently precise for a crude estimate at the community level. However, these data are not available yet, and a considerable amount of work has still to be done.
The data from household budget surveys of 13 European countries (DAFNE project) can fulfil the needs of HIEMS at the food availability level. However, a new pan-European food consumption surveillance on an individual level based on uniform procedures and 24 h recalls appears the first choice to provide comparable dietary intake data and dietary indicators appropriate for use in the Health Information Exchange and Monitoring System. The dietary indicators identified as the most relevant for such a system were the food groups: vegetables, excluding potatoes; fruits, excluding fruit juices; bread; fish and shellfish; and the nutrients; saturated fatty acids as % of daily Energy; total fat (total lipids) as %Energy; and ethanol as g=day. The collection of biomarkers should be considered for the following micronutrients: folate; vitamin D; iron; iodine; and sodium.
The EFCOSUM project demonstrated that there is a broad European consensus on the basic ingredients of an individually based monitoring system oriented at diet. The consortium of 23 countries has created not only the general outline regarding methods, most relevant indicators etc, but also the proof that it is feasible to carry out a European survey. Therefore, the proposal can be implemented when the necessary funds are made available. This would be the first option in the perspective of the aims of HIEMS. In the meantime, it is recommended that any country that carries out a (national) food consumption survey includes the minimum amount of 24 h recalls to allow a calibration with other countries.
